Introduction {#section5-1179547619841062}
============

Nasopharyngeal angiofibromas (NAs) are rare tumors, found in less than 0.5% of all head and neck neoplasms.^[@bibr1-1179547619841062]^ These tumors are classically seen in adolescent men presenting with epistaxis or unilateral nasal obstruction and, despite their overall rarity, represent the most frequent head and neck tumor of adolescence.^[@bibr1-1179547619841062]^ Histologic features include highly vascular fibrous proliferation with variable vessel walls ranging from a thin layer to smoother muscular layers, as well as abundant stromal collagenized tissue and mast cells.^[@bibr2-1179547619841062]^ Although NA tumors are histologically benign, this neoplasm can be locally invasive causing bony remodeling and can produce problematic severe bleeding. Complete surgical excision is the current standard of treatment; however, due to reported intraoperative hemorrhage, preoperative embolization is frequently implemented.^[@bibr3-1179547619841062][@bibr4-1179547619841062]--[@bibr5-1179547619841062]^

The average age of patients with NA is reported to range from 10 to 25 years,^[@bibr6-1179547619841062]^ with few case reports published discussing NA in the elderly male and female population^[@bibr7-1179547619841062][@bibr8-1179547619841062][@bibr9-1179547619841062][@bibr10-1179547619841062][@bibr11-1179547619841062]--[@bibr12-1179547619841062]^ ([Table 1](#table1-1179547619841062){ref-type="table"}). The oldest reported case is in a 79-year-old patient.^[@bibr8-1179547619841062]^ Whereas the previously reported cases in adults have been treated with open surgical resection or endoscopic assisted approaches, here, we describe a 62-year-old patient who underwent preoperative embolization followed by a fully endoscopic approach for resection of the lesion.

###### 

Characteristics of prior reports of nasopharyngeal angiofibroma in elderly patients.

![](10.1177_1179547619841062-table1)

  Reference                                      Publication year   Patient age   Sex      Imaging and histology features                                                                                                                                    Resection and follow-up
  ---------------------------------------------- ------------------ ------------- -------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Zhang et al^[@bibr7-1179547619841062]^         2015               72            Male     CT demonstrated highly vascular nasopharyngeal mass, and histopathology demonstrated proliferating vasculature in a fibrous stroma consistent with angiofibroma   Endoscopy-assisted sublabial and buccolabial approach with preoperative embolization and incomplete resection followed by subsequent resection and no recurrence at 6 months
  Conley et al^[@bibr8-1179547619841062]^        1968               79            Male     No histology confirmation                                                                                                                                         Open transpalatine approach
  Ewing and Shively^[@bibr9-1179547619841062]^   1981               71            Female   N/A; histology indicated angiofibroma                                                                                                                             Lateral rhinotomy and antrotomy, no recurrence at 2-year follow-up
  Shaheen^[@bibr10-1179547619841062]^            1930               70            Male     No histology confirmation                                                                                                                                         Open approach via Moure's lateral rhinotomy incision
  Szymanska et al^[@bibr11-1179547619841062]^    2006               57            Female   CT and MRI demonstrated right nasopharyngeal mass with nasal septum erosion and without ethmoid, sphenoid, or maxillary sinus wall erosion                        Preoperative internal maxillary artery embolization with sublabial degloving approach, follow-up at 6 years without recurrence
  Ralli et al^[@bibr12-1179547619841062]^        2018               68            Female   MRI demonstrated a polypoid lesion in posterior nasal cavity without invasion of the roof or posterior wall                                                       Endoscopic and complete resection without recurrence at 3 years

CT, computed tomography; MRI, magnetic resonance imaging; N/A, not available.

Case Report {#section6-1179547619841062}
===========

A 62-year-old man initially presented with a 2-year history of decreased sense of smell, increasing right-sided nasal congestion, and recurrent right-sided epistaxis requiring control in a local emergency department (ED). Imaging in the ED noted a right-sided skull base lesion with intracranial extension. Biopsy subsequently performed by a local otolaryngologist showed capillary hemangioma with atypical features. The patient had subsequent bleeding and packing remained in place for several days with resolution. The patient was then referred to our institution for further treatment. Computed tomography (CT) demonstrated an aggressive, avidly enhancing hypervascular mass centered in the right nasal cavity with extension into the maxillary sinus, masticator space, nasopharynx, and orbit. Magnetic resonance imaging (MRI) revealed additional perineural intracranial extension into the right middle cranial fossa and cavernous sinus ([Figure 1](#fig1-1179547619841062){ref-type="fig"}).

![Preoperative T1-weighted, coronal and axial, post-contrast MRI images illustrating extension into pterygopalatine fossa (A, B) and cavernous sinus involvement (C).\
MRI, magnetic resonance imaging.](10.1177_1179547619841062-fig1){#fig1-1179547619841062}

At 2 weeks following presentation, the patient underwent preoperative vascular embolization ([Figure 2](#fig2-1179547619841062){ref-type="fig"}), followed by an endoscopic resection of the anterior cranial fossa lesion. For endoscopic approach to the tumor, bilateral medial maxillectomy, sphenoethmoidectomy, frontal sinusotomy, right middle turbinectomy, and posterior septectomy were performed. Once bimanual access was obtained, attention was then turned to ligation of the main blood supply to the tumor. The posterior wall of the maxillary sinus was removed to ligate the right internal maxillary artery and remove the tumor occupying the pterygopalatine fossa. The tumor was then dissected along the skull base back to the sphenoid sinus and the nasopharynx, where it was released from the fascia above the eustachian tube. Dissection was then performed along the orbit and cavernous sinus. Given extension into the orbit and through to the cavernous sinus, the tumor was ligated at the level of the inferior orbital fissure with portions remaining both in the orbit and posteriorly where it was attached in the cavernous sinus. For reconstruction of the defect, a free septal graft was placed over the raw surgical bed and the nasal cavity was then packed with fibrin glue, gelfoam, and xeroform gauze. Total blood loss was estimated to be 700 mL. Stereotactic computer-assisted surgical navigation was used for the entirety of this procedure.

![Preoperative interventional neuroradiology embolization. Coronal (1) and sagittal (2) images displaying angiogram pre-embolization (A) illustrating blush of lesion's vasculature, during embolization (B) illustrating the wire used, and post-embolization (C) showing a decrease in vascular flow.](10.1177_1179547619841062-fig2){#fig2-1179547619841062}

Histopathologic examination of the excised lesion demonstrated NA. The vascular neoplasm was characterized by vessels with varying caliber (large vessels with muscular walls to thin vessels lacking vascular walls). There was no cytologic atypia to the vascular endothelium, no anastomosing channels to the vasculature, and a low Ki67 rate. S-100 and Melan-A testing were negative, whereas the tissue was CD34 and CD68 positive. No morphologic features of a hemangioendothelioma were identified. Immunohistochemical stains were performed with adequate controls.

Postoperative imaging was obtained 3 months following surgical resection showing a small residual neoplasm in the right orbit, right middle cranial fossa abutting the right cavernous sinus, and right upper masticator space ([Figure 3](#fig3-1179547619841062){ref-type="fig"}). At follow-up, the patient noted an improvement in nasal congestion and smell, but reported persistent facial numbness in the right maxillary sinus area. His most recent appointment at his 2-year follow-up noted trace growth of the lesion in the infratemporal fossa. On endoscopic examination, his sinuses were patent and clear without obvious visualization of the lesion. It was decided to continue observation and possible endoscopic re-resection if continued growth or worsening symptoms occur.

![Postoperative, axial and coronal, T1-weighted, post-contrast MRI image showing residual tumor in the right posterior orbit (A) and cavernous sinus (B).\
MRI, magnetic resonance imaging.](10.1177_1179547619841062-fig3){#fig3-1179547619841062}

Discussion {#section7-1179547619841062}
==========

This study reports a rare case of a 62-year-old man with confirmed NA. Despite his age, this patient presented with a common clinical presentation for NA, including bleeding, obstruction, and loss of smell. He also demonstrated features on CT and MRI typical for NA including hypervascularity, nasopharyngeal site of origin, and local bony destruction. In this case, the patient had a stage V medial tumor using the UPMC (University of Pittsburgh Medical Center) staging system (an NA staging system that accounts for both route of cranial base extension and vascularity),^[@bibr13-1179547619841062]^ which would typically require open resection due to significant challenges for surgical access and a high risk of residual disease.^[@bibr13-1179547619841062]^ However, endoscopic access was selected in this patient due to his age and potentially increased morbidity from an open resection. Given his age, lack of orbital symptoms, and potential morbidity, the decision was made with the patient to leave the intraorbital and cavernous sinus portions of the tumor. If this patient were younger, a more aggressive approach may have been attempted.

A literature review by Dahl et al^[@bibr14-1179547619841062]^ noted recurrence following endoscopic resection to range from 4.7% to 10.8%, whereas open resection had a recurrence rate ranging from 14.5% to 20.6%. In general, endoscopic approaches have been observed to be effective in patients with NA (Radkowski stage II or less) who have undergone preoperative embolization, without recurrence for up to almost 4 years.^[@bibr15-1179547619841062]^ Another study cited cases of endoscopic resection of NA with intracranial extension, without recurrence for up to 4 years and encompassing all Radkowski stages.^[@bibr16-1179547619841062],[@bibr17-1179547619841062]^ However, conclusions from these studies are challenging to determine given the variety in surgical treatment approaches as well as a lack of consistent use across the available staging systems ([Table 2](#table2-1179547619841062){ref-type="table"}). As Snyderman et al^[@bibr13-1179547619841062]^ noted, 51% of tumors in their series were characterized as UPMC stage III; 74% of these same tumors would be characterized as Radkowski stage III.

###### 

Unique features and considerations of nasopharyngeal angiofibroma staging systems.

![](10.1177_1179547619841062-table2)

  Classification system   Snyderman et al/UPMC^[@bibr13-1179547619841062]^                                                                                                                                                                                   Onerci et al^[@bibr18-1179547619841062]^                                                                                                                 Radkowski et al^[@bibr19-1179547619841062]^                                                                                                                                  Andrews et al^[@bibr20-1179547619841062]^                                                             Chandler et al^[@bibr21-1179547619841062]^                                                             Sessions et al^[@bibr22-1179547619841062]^
  ----------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------
  Unique features         Includes route of intracranial extension and vascularity of the tumor; acknowledges paranasal sinus involvement not impediment to surgical excision; strong correlation between staging and number of operations, residual tumor   Includes tumor extension posterior to the pterygoid plates as a higher risk factor due to surgical challenge; considers endoscopic approach in staging   A modification of Session's classification; first to propose a system that highlighted the presence of extension posterior to the pterygoid plates as a higher risk factor   Notes surgical treatment up to stages IVa whereas radiotherapy recommended for managing IVb lesions   Combines clinical and radiographic features; any intracranial extension is stage IV                    First staging system; any intracranial extension is stage III
  Considerations          Assumes that almost all tumors will undergo preoperative embolization; designed based on patients who underwent endoscopic resection                                                                                               Does not consider vascularity of the tumor                                                                                                               Does not account for endoscopic technique                                                                                                                                    Does not account for endoscopic technique                                                             Does not account for the degree of skull base involvement; does not account for endoscopic technique   Does not account for the degree of skull base involvement; does not incorporate preoperative imaging studies

NA is a rare disease in the elderly, with few cited reports of patients with NA after the second decade of life.^[@bibr7-1179547619841062]^ Of all the studies citing older patients with NA, surgical excision occurred by either traditional open approaches^[@bibr8-1179547619841062][@bibr9-1179547619841062][@bibr10-1179547619841062]--[@bibr11-1179547619841062]^ or a combined endoscopic and open approach,^[@bibr7-1179547619841062]^ but none with a fully endoscopic excision as in this case. Although more data are needed regarding surgical approach and recurrence rates to determine the best outcomes, this case highlights that the endoscopic approach is certainly a viable option in elderly patients.

Conclusions {#section8-1179547619841062}
===========

NA, while classically in adolescent men, can be seen in older populations and should be considered with appropriate clinical presentation. In the elderly population, the risks and benefits of total resection in the case of orbital and intracranial extension may be weighed differently than in the younger population. This case highlights the option of endoscopic management of NA in an elderly man.
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